Study objective: To determine the relationship between obesity and subsequent incidence of ischaemic heart disease (IHD Blood pressure, weight, height, skinfold thickness at four sites, fibrinogen, factor VII activity and cholesterol were measured during follow up. Body mass index (BMI) was used as an index of obesity. BMI was found to be more strongly correlated with IHD than any of the skinfold measurements, none of which was significantly associated with IHD when BMI was allowed for. Increase in BMI by 1 SD (-8 kg) was associated with a 44% increase in the risk of IHD. Of the four skinfolds, subscapular was the most closely associated with risk, confirming the relevance of central obesity. The association between obesity and IHD remained when possible mechanisms for its effects were taken into account, and its strength may increase with time: for 1 SD increase in BMI, risk of events within 5 years was increased by 28%, while risk of events after longer than 5 years was increased by 65%. Conclusions: Preventive strategies for IHD should include avoidance of obesity.
Many studies show an association between obesity and the risk of ischaemic heart disease (IHD),1-5 although some have not found a relationship.&8 Most studies which have found an association have concluded that the adverse effect of obesity is mediated through mechanisms such as blood pressure or cholesterol. Another pathway may be through haemostatic variables.
There has recently been considerable interest in the suggestion that centrally located subcutaneous fat is particularly implicated in the causation of IHD. Waist/hip ratio has been shown to be associated with IHD in prospective studies, when body mass index was taken into account.9 10 A recent study has suggested that skinfold thickness, and in particular subscapular skinfold, is more closely associated with risk of subsequent heart disease than body mass index. " I We have compared the relationships of four separate skinfold thicknesses and body mass index with the risk of IHD. We have also assessed the extent to which the association between obesity and IHD appears to act through various mechanisms.
Methods
The main aim ofthe Northwick Park Heart Study is to investigate the thrombotic component with IHD. Conversely, body mass index remained significantly associated with IHD after all the skinfolds were added (p = 0 0006).
Forfatal IHD, only subscapular skinfold thickness was significantly associated (p = 0002). When BMI was added there was a weak negative association with suprailiac skinfold (p = 0-04), but there was no association with the subscapular measurement. BMI remained significantly associated after all the skinfolds were added (p = 0 003).
To assess the independent effect of obesity on the risk of IHD the survival analyses were repeated, including factor VII, cholesterol, systolic blood pressure and fibrinogen as covariates. For all IHD, BMI remained significantly associated (p = 0-002) with a slightly reduced SRE 1-36 (cf 1-44). The SRE was reduced by a similar small amount (between 1 and 3%) as each covariate entered the regression. Systolic blood pressure was associated with the largest reduction. For subscapular skinfold the association was no longer significant (p=0 1) and the SRE was reduced to 1-16 (cf 1[25) .
In the case offatal IHD, the association of body mass index with IHD risk was still significant (p=0001) with an SRE of 1-57 (cf 1-62). In the regression, cholesterol was associated with the largest reduction in the SRE. Subscapular skinfold (p = 0-02) was also independently associated, with an SRE 1-34 (cf 1-44).
For events of IHD within 5 years, after inclusion of 226 these risk factors the SRE for BMI was reduced to 1 19 (p = 0'2). For events beyond 5 years the SRE was reduced to 1-60 (p=0-001).
Discussion
An association between obesity and the risk of IHD was originally found in life insurance data.' I The results of epidemiological studies carried out more recently have been equivocal. In some, no significant association was found,68 16 in others the association was no longer evident after taking risk factors such as blood pressure or cholesterol into account.7 7 Some have shown a link independent of the risk factors measured.2 3 5 Our results show a clear link between obesity and IHD which is independent of its association with established risk factors.
The apparently conflicting findings of different studies may arise from differences in the range and degree ofobesity, the ages ofthe cohorts, or the length of follow up. For example, many of the populations in the Seven Countries Study were, on average, leaner than the Northwick Park Heart Study population, which is comparable to the rest of the UK in terms of obesity.'8 As others have shown,2" the Northwick Park Study found the contribution of obesity to IHD risk is strongest in younger men and over greater lengths of follow up although these associations were not statistically significant. Results of the Whitehall Study showed that initially there was no relationship between obesity and IHD in men aged 40-49 but that after 10 years of follow up there was a significant association. '6 17 Obesity and cholesterol, factor VII, fibrinogen and blood pressure are associated in cross sectional data'9 and changes in obesity result in changes in these variables, with the possible exception of fibrinogen.2 22 Our results suggest that although obesity may predispose to IHD partly through these mechanisms these do not appear to be solely responsible for its association with IHD.
We have shown that body mass index is more closely associated with subsequent IHD (both fatal and non-fatal) than skinfold thickness. Skinfold thickness is subject to greater measurement error than weight and height, but we have attempted to adjust for systematic variation between observers. Subscapular skinfold is the most closely related of the four skinfolds to IHD. This may be further evidence for the role of centrally located subcutaneous fat in the causation of IHD. Our results, from a contemporary study of a UK population, suggest that the reduction of obesity should be given more prominence in cardiovascular disease prevention. 
